Abstract. The effects of the lack of maternal care on offspring survival of the sub-social beetle Copris incertus Say (Coleoptera: Scarabaeidae: Scarabaeinae) were tested experimentally by excluding the female and determining the most vulnerable stage of development. Time budget studies were also conducted to determine the amount used by 10 females during the whole cycle from the making of the nest to the emergence of adults. A Kruskal-Wallis test and the subsequent non-parametric multiple comparisons showed a significant difference in survival between nests cared for by the mother and nests where the mother was excluded. Key-factor analysis showed that the absence of parental care affected offspring survival in the transition from the pupal to adult stage. Time budget studies indicated that, whether active or inactive, females were in direct association with the brood balls. Balls that received no care (in experimental exclusions or where the female abandoned the nest) were invaded by the fungi Metarrhizium anisoplae and Cephalosporium sp., which covered the surface and the inner part of the ball, considerably affecting pupal survivorship. Results show that sub-social care increases the probability of juveniles reaching adulthood.
Hinton (1981) mentioned 21 taxa of Coleoptera (from an isolated genus to suprageneric taxa) in which sub-social behaviour has been observed. Sub-social behaviour (sensu Tallamy & Wood 1986) , has been found in at least 10 families, including all cases of nidification known for Passalidae, Platypodidae, Scolitydae, or for Nicrophorus (Silphidae). In the Scarabaeidae family, sub-social behaviour has been described for 67 species belonging to 13 genera. All these examples belong to the sub-family Scarabaeinae, the dung beetles (Halffter, in press).
Sub-social behaviour is critical when food resources are ephemeral and must be protected against competitors and decomposers, as it is for dung and carrion beetles (Tallamy 1984; Tallamy & Wood 1986) . Beetles using this type of food must not only care directly for offspring survival, but also protect them against intruders (Müller & Eggert 1989 , 1990 Scott 1989 Scott , 1990 Trumbo 1990 Trumbo , 1991 Robertson 1993 ; all references related to Nicrophorus). In spite of the general consensus that parental care increases the probability of offspring survival, there are few quantitative data on the fate of offspring when parents are experimentally excluded. In sub-social Scarabaeinae, comparisons have been made of the per cent emergence in the presence or absence of parental care. In Copris fricator (F.) offspring survival in nests receiving care was 93%, versus 59% when the parents were excluded (Halffter & Matthews 1966) . In Copris diversus Waterhouse, these percentages were 76% and 32%, respectively (Tyndale-Biscoe 1984) . In Canthon cyanellus LeConte, percentage survival fell from 98% to 68% (Favila 1992 (Favila , 1993 . For Kheper nigroaeneus (Boheman), Edwards (1988) found that there were no survivors if mothers were excluded. These results indicate that parental care is important for offspring survival. There is no indication, however, as to which stages of development benefit most from sub-social care.
Nidification in Copris and the slight differences found in the species of this genus have been discussed in detail by Halffter & Edmonds (1982) . After finding an adequate dung pat, the female
